Light-induced cytotoxicity after aminolevulinic acid treatment is mediated by heme and not by iron.
Photodynamic therapy (PDT) is a promising antitumor treatment strategy. However, effectiveness of PDT is limited due to an initiation of rescue responses in tumor cells, including the induction of heme oxygenase-1 (HO-1). Furthermore, the main sources of free radical production in PDT-induced oxidative stress are not clear. Here, human melanoma cells were loaded with the photosensitizer 5-aminolevulinic acid and exposed to non-thermal light of 420-800 nm at different doses. It was shown that inhibition of HO-1 activity by zinc protoporphyrin IX increased PDT-induced cytotoxicity in a dose-dependent manner. Interestingly, the cytotoxic effects were not diminished by the simultaneous application of the iron chelator desferrioxamine. Importantly, PDT together with non-toxic doses of hemin increased the number of dead cells. From these results can be concluded that heme but not iron act as the main source of free radicals in PDT treatment. This is supported by the fact that during PDT ferritin is readily up-regulated, able to bind excess iron formed by the HO-1 action. The combined treatment of photosensitizers with HO-1 inhibitors might increase the effectiveness of PDT in tumor treatment.